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PROJECTION TYPE DISPLAY APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a projection type display 
apparatus used for video display, large-screen display, and so 
on. 

2. Related Background Art 
In recent years the variety of use of display apparatus has 

increased in the ?elds of image processing etc. and thus 
there are needs for display devices capable of implementing 
optimum chromatic purity, chromatic balance, illuminance, 
and so on according to their use. 

FIG. 10 shoWs an eXample of the conventional projection 
type display apparatus. 

In the ?gure, White light emitted from a light source unit 
1 having a re?ector 2 travels through ?y-eye lenses 3 and 4, 
a PS converter 5, a condenser lens 6, etc. and thereafter a 
dichroic mirror DMl as a ?rst optical system transmits red 
band light R but re?ects green and blue band light. Then the 
red band light transmitted by the dichroic mirror DMl is 
re?ected by a total re?ection mirror M1 to change its optical 
path by 90° and it then travels through a ?eld lens 7R and 
a trimming ?lter TR into a red liquid-crystal display unit 8R 
comprised of an image display element, in Which the red 
band light is optically modulated according to an input 
signal. The light thus optically modulated is incident to a 
dichroic prism 9 for combining as a second optical system, 
and the dichroic prism 9 changes the optical path of the red 
light by 90° into a projection lens 10. 
On the other hand, among the green and blue band light 

re?ected by the dichroic mirror DMl so as to change its 
optical path by 90°, the green band light G is re?ected by 
another dichroic mirror DM2 also acting as a ?rst optical 
system to change its optical path by 90° and then it travels 
through a ?eld lens 7G and a trimming ?lter TG into a green 
liquid-crystal display unit 8G comprised of an image display 
element, in Which the green band light is optically modu 
lated according to an input signal. The light thus optically 
modulated is incident to the dichroic prism for combining 9 
and then into the projection lens 10. Further, the blue band 
light B transmitted by the dichroic mirror DM2 travels via 
a condenser lens 11, a total re?ection mirror M2, a relay lens 
12, a total re?ection mirror M3, and a ?eld lens 7B into a 
blue liquid-crystal display unit 8B comprised of an image 
display element, in Which the blue band light is optically 
modulated according to an input signal. The light thus 
optically modulated is incident to the combining dichroic 
prism, and the dichroic prism 9 changes the optical path of 
the blue light by 90° into the projection lens 10. 

Then trichromatic light combined by the combining dich 
roic prism is projected by the projection lens 10. 
A light source of the light source unit 1 is normally 

selected from a halogen lamp, a metal halide lamp, UHP 
(available from Philips Inc.: registered trademark), and so 
on, the dichroic mirrors DM1 and DM2 have their spectral 
transmittances illustrated in FIG. 11A and FIG. 11B, 
respectively, and the trimming ?lters TR and TG have their 
spectral transmittances as illustrated in FIG. 11C and FIG. 
11D, respectively. 

In the conventional projection type display apparatus 
constructed as described above, Where the contrast Was 
sufficiently high in each of the liquid-crystal panels, the 
chromatic purity of the red band light Was determined by the 
spectral property of the light-source light and the spectral 
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2 
transmittances of the dichroic mirror DM1 and the trimming 
?lter TR, the chromatic purity of the green band light Was 
determined by the spectral property of the light-source light 
and the spectral transmittances of the dichroic mirrors DMl, 
DM2 and the trimming ?lter TG, the chromatic purity of the 
blue band light Was determined by the spectral property of 
the light-source light and the spectral transmittances of the 
dichroic mirrors DMl, DM2, and the optical elements Were 
designed so as to gain the optimum chromatic balance and 
chromatic purity. 

Incidentally, there are such various demands that bright 
display is required even With a penalty of siZe increase of the 
apparatus, that bright display is required even With a penalty 
of degradation of chromatic purity, that the chromatic purity 
is not required in a White/black mode, and so on, depending 
upon use purposes of the projection type display apparatus. 

The convectional projection type display apparatus imple 
mented the optimum chromatic balance and chromatic 
purity by cutting the light in the Wavelength region of 570 
nm to 600 nm in order to enhance the chromatic purity. 

HoWever, many lamps have a peak near 580 nm in their 
spectral distribution, and use of Wavelengths near it contrib 
utes to increase of illuminance. 

There is thus the knoWn projection type display apparatus 
With a mechanism for putting a band cut ?lter as an optical 
element (DF) capable of varying the chromatic purity into or 
out of the optical path, Which is described in Japanese Patent 
Application Laid-Open No. 7-72450. 

This projection type display apparatus Was a single device 
capable of implementing both brightness-priority display 
and color-reproduction-priority display, but it had a problem 
that in the color-reproduction-priority display the display 
became darker than necessary, because the band cut ?lter 
Was likely to loWer the transmittance even at the Wave 
lengths necessary for the projection. 

SUMMARY OF THE INVENTION 

In vieW of the problem of the prior art eXample described 
above, an object of the present invention is to provide an 
improved projection type display apparatus capable of 
implementing both the brightness-priority display and color 
reproduction-priority display by itself. 

In order to accomplish the above object, the present 
invention adopts an optical element such as an edge ?lter for 
transmitting light in a region not less than a predetermined 
Wavelength but intercepting light in the other region in the 
visible region or for transmitting light in a region not more 
than a predetermined Wavelength but intercepting light in 
the other region in the visible region, for selectively carrying 
out the brightness-priority display and the color 
reproduction-priority display in the projection display appa 
ratus. The present invention can also be applied to the 
projection type display apparatus of various structures inde 
pendently of types and the number of image display ele 
ments. 

One aspect of the invention is characteriZed by a projec 
tion type display apparatus for separating light from a light 
source into a plurality of light beams of mutually different 
colors, guiding the light beams of the respective colors into 
corresponding piXel groups among a plurality of piXel 
groups, and projecting beams of the respective colors from 
the plurality of piXel groups, Wherein purity of at least one 
color is made variable by use of an optical element for 
transmitting light in a region not less than a predetermined 
Wavelength but intercepting light in the other region in the 
visible region or for transmitting light in a region not more 
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than a predetermined Wavelength but intercepting light in 
the other region in the visible region, and it can be con 
structed in such a form that the plurality of pixel groups are 
provided in a plurality of (normally three) image display 
elements different from each other or in such a form that the 
plurality of pixel groups are provided in a single image 
display element. 

Another aspect of the invention is characteriZed by a 
projection type display apparatus for separating light from a 
light source into a plurality of light beams of mutually 
different colors, guiding the light beams of the respective 
colors into corresponding pixel groups among a plurality of 
pixel groups, and projecting beams of the respective colors 
from the plurality of pixel groups, Wherein an optical 
element for enhancing purity of a predetermined color by 
transmitting light in a region not less than a predetermined 
Wavelength but intercepting light in the other region in the 
visible region or by transmitting light in a region not more 
than a predetermined Wavelength but intercepting light in 
the other region in the visible region is arranged so as to be 
able to be put into or out of a predetermined optical path 
and/or so as to be able to be inclined With respect to the 
predetermined optical path; therefore, sWitching betWeen the 
brightness-priority display and the color-reproduction 
priority display is effected by the edge ?lter, so that the 
transmittance is higher at Wavelengths necessary for projec 
tion than in the case of the band cut ?lter and so that 
reduction of light amount can be restrained to the minimum 
on the occasion of the color-reproduction-priority display. 

Another aspect of the invention is characteriZed by a 
projection type display apparatus comprising a plurality of 
image display elements, a ?rst optical system for separating 
light from a light source into a plurality of light beams of 
mutually different colors and guiding the light beams of the 
respective colors into corresponding elements among the 
plurality of image display elements, and a second optical 
system for combining light from the light beams of the 
respective colors from the plurality of image display 
elements, said display apparatus projecting the light of the 
colors combined by the second optical system, Wherein an 
optical element for improving purity of a predetermined 
color out of said colors by transmitting light in a region not 
less than a predetermined Wavelength but intercepting light 
in the other region in the visible region or by transmitting 
light in a region not more than a predetermined Wavelength 
but intercepting light in the other region in the visible region 
is arranged so as to be able to be put into or out of a 
predetermined optical path and/or so as to be able to be 
inclined With respect to the predetermined optical path; 
therefore, the apparatus can perform both the brightness 
priority display and the color-reproduction-priority display 
and, because the optical element is the edge ?lter, the 
transmittance is higher at the Wavelengths necessary for 
projection than in the case of the band cut ?lter and the 
reduction of light amount can be restrained to the minimum 
on the occasion of the color-reproduction-priority display. 

In one aspect of the invention, the predetermined optical 
path is an optical path betWeen a dichroic mirror group of the 
?rst optical system and the light source, Whereby the tWo 
types of displays can be realiZed readily Without degradation 
of display quality. 

In one aspect of the invention, the predetermined optical 
path is an optical path de?ned by a dichroic mirror group of 
the ?rst optical system, Whereby the optical element can be 
put into or out of the optical path Without need for an extra 
space and Whereby the tWo types of displays can be realiZed 
Without degradation of display quality. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a structural diagram of a projection type display 
apparatus of the ?rst embodiment according to the present 
invention; 

FIG. 2 is a Wavelength spectral characteristic diagram of 
a dichroic ?lter as an optical element for sWitching of 
display mode; 

FIG. 3A and FIG. 3B are Wavelength spectral character 
istic diagrams of tWo dichroic mirrors as the ?rst optical 
system; 

FIG. 4A and FIG. 4B are spectral distribution diagrams 
during inclusion and during exclusion of the dichroic ?lter 
as an optical element for sWitching of display mode, Wherein 
FIG. 4A shoWs a state during inclusion While FIG. 4B a state 
during exclusion; 

FIG. 5 is a structural diagram of a projection type display 
apparatus of the second embodiment of the present inven 
tion; 

FIG. 6A, FIG. 6B, and FIG. 6C are Wavelength spectral 
characteristic diagrams of tWo dichroic mirrors as the ?rst 
optical system and a dichroic ?lter as an optical element for 
sWitching of display mode, Wherein FIG. 6A and FIG. 6B 
are those of the dichroic mirrors and FIG. 6C is that of the 
dichroic ?lter; 

FIG. 7 is a structural diagram of a projection type display 
apparatus of the third embodiment of the present invention; 

FIG. 8 is a structural diagram of a dichroic mirror as an 
optical element for sWitching of display mode; 

FIG. 9A and FIG. 9B are spectral re?ectance character 
istic diagrams of coating layers on the both surfaces of the 
dichroic mirror, Wherein FIG. 9A is the diagram of mirror 
DM32 on the upper surface and FIG. 9B that of mirror 
DM33 on the loWer surface; 

FIG. 10 is a structural diagram of the projection type 
display apparatus of the prior art example; 

FIG. 11A, FIG. 11B, FIG. 11C, and FIG. 11D are spectral 
transmittance characteristic diagrams of the tWo dichroic 
mirrors and trimming ?lters, Wherein FIG. 11A and FIG. 
11B shoW those of the dichroic mirrors While FIG. 11C and 
FIG. 11D those of the trimming ?lters; 

FIG. 12 is a structural diagram of the fourth embodiment 
of the present invention using only one liquid-crystal display 
element; 

FIG. 13A, FIG. 13B, FIG. 13C, and FIG. 13D are 
diagrams to shoW Wavelength spectral characteristics of the 
dichroic mirrors in the fourth embodiment; 

FIG. 14 is a schematic diagram of optical paths in the 
fourth embodiment; 

FIG. 15 is an internal structural diagram and optical path 
diagram of the liquid-crystal display element of FIG. 12; 

FIG. 16 is a diagram to shoW the positional relation 
betWeen color band beams and pixels of the liquid-crystal 
display element of FIG. 12; 

FIG. 17 is a diagram to shoW an example of sWitching 
movement directions of the optical element for sWitching of 
display mode; and 

FIG. 18 is a diagram to shoW another example of sWitch 
ing movement directions of the optical element for sWitch 
ing of display mode. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The ?rst embodiment of the present invention Will be 
described referring to FIG. 1 to FIGS. 4A and 4B. 
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FIG. 1 is a structural diagram of the projection type 
display apparatus of the present embodiment, in Which the 
same components as those in the prior art example illus 
trated in aforementioned FIG. 10 are denoted by the same 
reference symbols, and the description is focused on only 
different points in order to avoid redundant description of the 
same components. 

In the present embodiment, the trimming ?lters TR, TG of 
the prior art example described previously are excluded, the 
trimming ?lter TR in the red Wavelength path is replaced by 
a dichroic ?lter DF as an optical element for sWitching of 
display mode, and the dichroic ?lter DF is mounted on a 
mechanism capable of putting the ?lter in or out of the 
optical path. The other structure is similar to that in the prior 
art example described previously. 

FIG. 2 shoWs the spectral transmittance characteristics of 
the dichroic ?lter DF and FIGS. 3A and 3B shoW the spectral 
transmittance characteristics of the respective dichroic mir 
rors DM1, DMZ. These spectral transmittance characteris 
tics are those of an example Where a certain UHE lamp 
(available from Matsushita Electric Industrial Co., Ltd.: 
registered trademark) is used as a light source unit 1. It is, 
hoWever, noted that various values can also be set according 
to required brightness and chromatic purity, the type of the 
light source, etc., Without having to be limited to these 
values. 

In the present embodiment constructed in the above 
structure, the White light emitted from the light source unit 
1 having the re?ector 2 travels through the ?y-eye lenses 3 
and 4, PS converter 5, condenser lens 6, etc. and thereafter 
the dichroic mirror DM1 as the ?rst optical system transmits 
the red band light R but re?ects the green and blue band 
light. Then the red band light transmitted by the dichroic 
mirror DM1 is re?ected by the total re?ection mirror M1 to 
change its optical path by 90° and then it travels through the 
?eld lens 7R into the liquid-crystal display unit 8R, in Which 
the red band light is optically modulated according to an 
input signal. The light thus optically modulated is incident to 
the combining dichroic prism as the second optical system, 
and the dichroic prism 9 changes the optical path of the red 
light by 90° into the projection lens 10. 
On the other hand, among the green and blue band light 

re?ected by the dichroic mirror DM1 so as to change the 
optical path by 90°, the green band light G is re?ected by the 
dichroic mirror DMZ as the ?rst optical system to change its 
optical path by 90° and then it travels through the ?eld lens 
7G into the liquid-crystal display unit 8G, in Which the green 
band light is optically modulated according to an input 
signal. The light thus optically modulated is incident to the 
combining dichroic prism and then into the projection lens 
10. The blue band light B transmitted by the dichroic mirror 
DMZ travels via the condenser lens 11, total re?ection mirror 
MZ, relay lens 12, total re?ection mirror M3, and ?eld lens 
7B into the liquid-crystal display unit 8B, in Which the blue 
band light is optically modulated according to an input 
signal. The light thus optically modulated is incident to the 
combining dichroic prism, and the dichroic prism 9 changes 
the optical path of the blue light by 90° into the projection 
lens 10. 

The trichromatic light combined by the combining dich 
roic prism is projected by the projection lens 10. 
When the dichroic ?lter DF is not put in the irradiation 

optical path, the chromatic purity determined by the cut 
Wavelengths of the dichroic mirrors DM1, DMZ is set so as 
to be loWer than the chromatic purity necessary for video 
display but to be enough for large-screen display. When the 
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6 
dichroic ?lter DF is not put in the irradiation optical path, the 
light in the band of about 570 to 600 nm is also utiliZed as 
projection light, but the light near 585 nm is light that 
degrades the green purity and red purity. 

Next, When the dichroic ?lter DF as an edge ?lter is put 
in the irradiation optical path, for example, Where high 
quality display With high chromatic purity is necessary as in 
the video display, the light in the band of about 570 to 600 
nm does not emerge on the liquid-crystal display side, the 
light in the band of about 510 to 570 nm is used as light for 
displaying the green band, and the light in the band not less 
than about 600 nm is used as light for displaying the red 
band. 

FIG. 4A and FIG. 4B shoW the spectral characteristics 
during inclusion and during exclusion, respectively, of the 
dichroic ?lter DF. 

The chromatic purity can be improved by inclusion of the 
dichroic ?lter DF in the irradiation optical path in this Way. 
HoWever, When the light that degrades the chromatic purity 
is cut by the band cut ?lter, the light amount is loWered more 
than necessary, though the chromatic purity is improved. In 
the case of the dichroic ?lter DF, because it is an edge ?lter, 
the cut band and transmittance can be set so as to assure the 

chromatic purity and chromatic balance Without great reduc 
tion of light amount. 

In the present embodiment the dichroic ?lter DF is placed 
immediately before the liquid-crystal display unit 8R in the 
optical path of the red band light, but it may be interposed 
anyWhere betWeen the dichroic mirror DM1 and the liquid 
crystal display unit 8R. 

FIG. 5 and FIGS. 6A to 6C shoW the second embodiment 
of the present invention. For simplifying the description, the 
present embodiment Will be described by assigning the same 
reference symbols to the same components as those in the 
?rst embodiment described above. 

FIG. 5 is a structural diagram of the projection type 
display apparatus of the present embodiment. 

In the present embodiment the dichroic ?lter DF as an 
optical element for sWitching of display mode is placed 
immediately before the liquid-crystal display unit 8G in the 
optical path of the green band light, instead of that in the 
optical path of the red band light in the ?rst embodiment, and 
the dichroic ?lter DF is mounted on the mechanism capable 
of putting the ?lter in or out of the optical path. The other 
structure and operation are similar to those in the ?rst 
embodiment. 

In the present embodiment the spectral transmittance 
characteristics of the dichroic mirrors DM1, DMZ and the 
dichroic ?lter DF are those shoWn in FIG. 6A, in FIG. 6B, 
and in FIG. 6C, respectively. It is, hoWever, noted that 
various values can also be set according to the required 
brightness and chromatic purity, the type of the light source, 
etc., Without having to be limited to those values. 

In the present embodiment the dichroic ?lter DF is placed 
immediately before the liquid-crystal display unit 8G in the 
optical path of the green band light, but the ?lter may also 
be interposed anyWhere betWeen the dichroic mirror DM1 
and the liquid-crystal display unit 8G. 

It is also noted that the spectral transmittance character 
istics of the dichroic mirror DM1 do not have to be limited 
to the values in each of the above embodiments and that the 
apparatus may also be provided With a plurality of dichroic 
?lters DF as occasion may demand. 

In each of the above embodiments moving directions in 
Which the dichroic ?lter DF or the dichroic mirror DM3, 
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DM6 (explained later) is inserted into or retracted out of the 
optical path can be either vertical directions (FIG. 17) or 
horizontal directions as long as they are directions perpen 
dicular to the optical axis, and the dichroic ?lter DF is put 
into or out of the optical path, using the driving mechanism 
adapted to for the moving directions. It is also needless to 
mention that the ?lter DF can be put into or out of the optical 
path by a pivoting mechanism for pivoting the member 
holding the dichroic ?lter DF on the center at a certain point 

(FIG. 18). 
FIG. 7 to FIGS. 9A, 9B shoW the third embodiment of the 

present invention. 
FIG. 7 is a structural diagram of the projection type 

display apparatus of the present embodiment and FIG. 8 is 
a structural diagram of a dichroic mirror as an optical 
element for sWitching of display mode. 

In the present embodiment a re?ecting mirror M4 and the 
dichroic mirror DM3 as an optical element for sWitching of 
display mode are arranged so as to be able to replace each 
other in the optical path betWeen the condenser lens 6 and 
the dichroic mirror DMl. The other structure is similar to 
that in the prior art example described previously. 

The above structure permits the single apparatus to imple 
ment both the brightness-priority display and the color 
reproduction-priority display. 
As illustrated in FIG. 8, the dichroic mirror DM3 has such 

structure that the upper and loWer surfaces of a ?at substrate 
DM31 are coated With respective dichroic coating layers 
DM32, DM33, the dichroic coating layer DM32 has the 
spectral re?ectance characteristics to re?ect the light in the 
band not more than about 570 nm as illustrated in FIG. 9A, 
and the dichroic coating layer DM33 has the spectral re?ec 
tance characteristics to re?ect the light in the band not less 
than about 600 nm as illustrated in FIG. 9B. Therefore, they 
can cut the light in the Wavelength region of about 570 nm 
to 600 nm. 

When the edge ?lter is constructed as described above, the 
re?ectance is higher at the Wavelengths necessary for pro 
jection than in the case of coating of a single dichroic mirror 
With band pass characteristics, so that the reduction of light 
amount can be minimiZed on the occasion of the color 
reproduction-priority display. 

The above embodiments shoWed the examples of the 
full-color projection type display apparatus using a plurality 
of liquid-crystal display elements, but it should be noted that 
the present invention is not limited to such three-chip type 
liquid-crystal projectors. The invention can also be applied 
to single-chip full-color projection type display apparatus 
using a single liquid-crystal display element provided With 
a microlens array on the light incidence side. This Will be 
described beloW as the fourth embodiment of the present 
invention. FIG. 12 is a structural diagram of the projection 
type display apparatus according to the fourth embodiment 
and FIGS. 13A to 13D shoW spectral transmittance charac 
teristics of dichroic mirrors DM4 to DM7 of FIG. 12. 

FIG. 14 and FIG. 15 shoW schematic optical paths of the 
fourth embodiment and the internal structure and optical 
path diagram of the liquid-crystal display element 8, respec 
tively. The dichroic mirrors DM4 to DM6 having the spec 
tral re?ectance characteristics illustrated in FIGS. 13A to 
13C separate the White light from the lamp into beams of the 
blue, green, and red bands, and these blue, green, and red 
band beams irradiate the microlens array 14 provided on the 
light source side of the liquid-crystal display element 8, at 
respective incident angles different from each other. Aliquid 
crystal layer 16 of the liquid-crystal display element 8 is 
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divided into pixels corresponding to the blue, green, and red 
band beams as illustrated in FIG. 16, and each pixel is driven 
independently of other pixels. After the blue, green, and red 
band beams pass through the microlens array 14, they are 
distributed and condensed every color on the corresponding 
pixels described above. Numeral 15 designates a glass 
substrate and 17 a black matrix. 

The dichroic mirror DM6 having the spectral re?ectance 
characteristics of FIG. 13C is arranged to be replaced by the 
dichroic mirror DM7 having the spectral re?ectance char 
acteristics of FIG. 13D in the optical path, Whereby the 
single apparatus can implement the color-reproduction 
priority display by placing DM6 in the optical path and the 
brightness-priority display by placing DM7 in the optical 
path. 

While DM6 is in the optical path, the light in the region 
of 570 nm to 600 nm is not used, so as to implement the 
color-reproduction-priority display; While DM7 is in the 
optical path, the light in the region of 570 nm to 600 nm is 
used, so as to implement the brightness-priority display. 
DM7 does not have to be limited to the dichroic mirror, but 
it may also be an ordinary metal mirror. 

Besides the provision of the mechanism for putting the 
dichroic ?lter or the dichroic mirror into or out of the 
irradiation optical path, as described above, a plurality of 
display modes can also be implemented by provision of a 
mechanism for varying an angle of inclination to the optical 
path by inclining the dichroic ?lter or the dichroic mirror for 
sWitching of display mode in a predetermined optical path of 
parallel light. The insertion/retraction or the inclination of 
the edge ?lter (dichroic ?lter or dichroic mirror) for sWitch 
ing of display mode can be effected manually or by electric 
poWer in combination of a poWer generator With a poWer 
transmitter. 

In each of the above embodiments the moving directions 
in Which the dichroic ?lter DF or the dichroic mirror DM3, 
DM6 is put into or out of the optical path can be either the 
vertical directions (FIG. 17) or the horiZontal directions as 
long as they are directions perpendicular to the optical axis, 
and the ?lter DF is put into or out of the optical path, using 
the driving mechanism adapted to the moving directions. It 
is needless to mention that the ?lter DF may be put into or 
out of the optical path by the pivoting mechanism for 
pivoting the member holding the dichroic ?lter DF or the 
dichroic mirror DM3, DM6, on the center at a certain point 

(FIG. 18). 
Each of the above embodiments employed the liquid 

crystal display elements (display units) as image display 
elements, but the present invention permits the apparatus to 
be constructed using the image display elements of other 
types, for example, using re?ection type display elements in 
Which small deformable mirrors are arranged tWo 
dimensionally, or the like. 

As described above, the present invention can improve 
the brightness on the occasion of the color-reproduction 
priority display in the projection type display apparatus 
capable of selectively carrying out the brightness-priority 
display and the color-reproduction-priority display, as com 
pared With the conventional apparatus. 
What is claimed is: 
1. A projection type display apparatus Which has a 

brightness-priority display mode and a color-reproduction 
priority display mode and in Which light from a light source 
is seperated into a plurality of light beams of mutually 
different colors, the light beams of the respective colors are 
guided into corresponding pixel groups among a plurality of 



US 6,212,013 B1 
9 

pixel groups, and the light beams of the respective colors 
from the plurality of pixel groups are projected, 

Wherein purity of at least one color is made variable by 
use of an optical element Which is adapted to transmit 
light in a Wavelength region exceeding a predetermined 
Wavelength and intercept light in the remainder in the 
visible region or Which is adapted to transmit light in a 
Wavelength region beloW a predetermined Wavelength 
and intercept light in the remainder in the visible 
region. 

2. A projection type display apparatus Which has a 
brightness-priority display mode and a color-reproduction 
display mode and in Which light from a light source is 
seperated into a plurality of light beams of mutually different 
colors, the light beams of the respective colors are guided 
into corresponding pixel groups among a plurality of pixel 
groups, and the light beams of the respective colors from the 
plurality of pixel groups are projected, said display appara 
tus including an optical element Which is adapted to transmit 
light in a Wavelength region exceeding a predetermined 
Wavelength and intercept light in the remainder in the visible 
region or Which is adapted to transmit light in a Wavelength 
region beloW a predetermined Wavelength and intercept light 
in the remainder in the visible region enhance purity of a 
predetermined color, 

Wherein said optical element is so arranged as to be able 
to be insertable into and retractable from a predeter 
rnined optical path and/or is so arranged as to be tiltable 
With respect to the predetermined optical path. 

3. A projection type display apparatus Which has a 
brightness-priority display mode and a color-reproduction 
display mode and which comprises: 

a plurality of image display elements; 
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a ?rst optical system for separating light from a light 

source into a plurality of light beams of mutually 
different colors and guiding the light beams of the 
respective colors into corresponding elernents among 
the plurality of image display elements; and 

a second optical system for combining light from the light 
beams of the respective colors from the plurality of 
image display elernents, said display apparatus project 
ing the light of the colors combined by the second 
optical system, 

Wherein said projection type display apparatus includes an 
optical element Which is adapted to transmit light in a 
Wavelength region exceeding a predetermined Wave 
length and intercept light in the remainder in the visible 
region or Which is adapted to transmit light in a 
Wavelength region beloW a predetermined Wavelength 
and intercept light in the remainder in the visible region 
so as to enhance purity of a predetermined color out of 
said colors, and said optical element is so arranged as 
to be able to be insertable into and retractable from a 
predetermined optical path and/or said optical element 
is so arranged as to be able to be tiltable With respect 
to the predetermined optical path. 

4. The projection type display apparatus according to 
claim 3, Wherein said predetermined optical path is an 
optical path betWeen a dichroic rnirror group of the ?rst 
optical system and the light source. 

5. The projection type display apparatus according to 
claim 3, Wherein said predetermined optical path is an 
optical path de?ned by a dichroic rnirror group of the ?rst 
optical system. 
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